National Park Service
U.S. Department of the Interior

Natural Resource Stewardship and Science

Annual Climate Summary 2009
Central Alaska Network

Natural Resource Data Series NPS/CAKN/NRDS—2012/272




ON THE COVER
Climate station at Dunkle Hills in Denali National Park and Preserve
Photograph by: NPS photo by Pam Sousanes



Annual Climate Summary 2009
Central Alaska Network

Natural Resource Data Series NPS/CAKN/NRDS—2012/272

Pamela J. Sousanes

National Park Service

Denali National Park and Preserve
PO Box 9

Denali Park, AK 99755

March 2012

U.S. Department of the Interior

National Park Service

Natural Resource Stewardship and Science
Fort Collins, Colorado



The National Park Service, Natural Resource Stewardship and Science office in Fort Collins,
Colorado publishes a range of reports that address natural resource topics of interest and
applicability to a broad audience in the National Park Service and others in natural resource
management, including scientists, conservation and environmental constituencies, and the public.

The Natural Resource Data Series is intended for the timely release of basic data sets and data
summaries. Care has been taken to assure accuracy of raw data values, but a thorough analysis
and interpretation of the data has not been completed. Consequently, the initial analyses of data
in this report are provisional and subject to change.

All manuscripts in the series receive the appropriate level of peer review to ensure that the
information is scientifically credible, technically accurate, appropriately written for the intended
audience, and designed and published in a professional manner. This report received informal
peer review by subject-matter experts who were not directly involved in the collection, analysis,
or reporting of the data. Data in this report were collected and analyzed using methods based on
established, peer-reviewed protocols and were analyzed and interpreted within the guidelines of
the protocols.

Views, statements, findings, conclusions, recommendations, and data in this report do not
necessarily reflect views and policies of the National Park Service, U.S. Department of the
Interior. Mention of trade names or commercial products does not constitute endorsement or
recommendation for use by the U.S. Government.

This report is available from the Central Alaska Network website
(http://www.nature.nps.gov/im/units/CAKN) and the Natural Resource Publications
Management website (http://www.nature.nps.gov/publications/NRPM).

Please cite this publication as:

Sousanes, P. J. 2012. Annual climate summary 2009: Central Alaska Network. Natural Resource
Data Series NPS/CAKN/NRDS—2012/272. National Park Service, Fort Collins, Colorado.

NPS 965/113354, March 2012


http://www.nature.nps.gov/im/units/CAKN
file:///C:/Documents%20and%20Settings/MCMacCluskie/Local%20Settings/Temp/notesE1EF34/(http:/www.nature.nps.gov/publications/NRPM

Contents

Page

U . et b b bR R bRk bRt b bt b re s %
TADIES ... vii
EXECULIVE SUMMIAIY ...ttt st be e s b et bt e st e et eeneesbeeteeneesbeente e IX
INEFOTUCTION ...t bbbt bbbttt et n s 1
Central Alaska Network Climate Characterization ............cccooeieriininininieiee e 1
IVIBENOGS. ... bbb bbb et b e b 3
RESUITS ...t b bbb bRt b bbb bRt e et e b bbb re s 5
Climate Year 2009 SYNOPSIS .....cciveirieireiieiiesieaiiesteeseetesseestaesesssesteeteaseessaesseeseesseesseaneesseesees 5
LT 0T oL (U] PP PR PPN 11

o =ToT T o] | 7= U1 o o SRR 17
DISCUSSION ...tttk bbb b bbb bbbt e e bbbt b e bt e st et et e b et et e b 23
LITEIAtUNE CHEA ...ttt ettt bbbt 25
Appendix A: Period of Record Means for Long-term Sites in CAKN.........cccooviiiiiinencnenenn 27
Appendix B: 2009 Extremes at Long-term CAKN SIteS........cccvveiieiiiieiicieceseee e 39
Appendix C: CAKN 2009 Climate Station Monthly Data ...........cccooceiiiinininieicec e 41
Appendix D: Worldwide Significant Climate Anomalies and Events 2009.............c..cccccvevveenee. 59






Figures

Page
Figure 1. Mean annual temperature departures for Alaska showing the shift to a
warmer regime in 1976 that correlates with the PDO.........cccooviiiiiiiiee e 2
Figure 2. Map of CAKN climate station [0CAtIONS. ............cccviiiieiiieicscse e 4
Figure 3. Mean annual temperature and precipitation totals for long-term sites in
CAKN for 2009 compared with 1971-2000 NOIMALS. .......cccoeiieiiieiiieereee s 7
Figure 4. Average temperatures across Alaska were 0.7 ° F below the 1971-2000 mean
(NOAA 2000). 1etietierieiieiesie ettt ettt b ekttt e s s e s et e b e st e be s b e ebesbe e b e e st et e nbesbesbenbesbennenreas 8
Figure 5. Seasonal statewide temperature anomalies 2009 ............cccooeiieveeie s s 9
Figure 6. March 1 and May 1 snowpack depths for Alaska 2009 (NRCS 2010). .......cccccevrvrrnnnne 9
Figure 7. Pacific Decadal Oscillation index. Note the negative departure for 2009 .................... 10
Figure 8. Arctic sea ice extent 2009. This was the third lowest year on record. Graph
LU=V =To I (o] TSROSO 10
Figure 9. 2009 Mean annual temperature departure from normal at long-term CAKN
] (=SSP P PRSP 11
Figure 10. CAKN 2009 mean monthly temperatures departure from normal at long-
LT ST 11T 12
Figure 11. CAKN mean monthly tEMPEratures ...........cocveveieeieeiieieeiieeie e e esie e sre e sneesre e 14
Figure 12. CAKN mean annual temMpPEraturesS...........ccoivvereieeieeiieieeseerestee e eseeseesreesseseesneenneas 15
Figure 13. CAKN mean monthly temperatures — Paired high and low elevation sites
L0 2200 SRR 17
Figure 14. Annual precipitation totals departure from normal for long-term CAKN
R (=R 00 OSSR 18
Figure 15. Monthly precipitation totals departure from normal for 2008............ccccceviriivinnnnne 19
Figure 16. Cumulative precipitation for Water Year 2009 (Oct. 1 — Sep.30) for four
SINOTEL SITES. .euvtitiiiieiietieieie ettt sttt s e e et et e sbesbeebeebeeseese e st e tenbesbesreeneareas 21






Tables

Page
Table 1. Long-term sites used in CAKN @NalYSIS..........ccoveiiiiieiieieiie e esie e sae e 3
Table 2. CAKN and Remote Automated Weather Station (RAWS) SIteS. .......cccccvvververiiiiesieennnns 4
Table 3. 2009 monthly average temperature departure from normal (1971-2000) for
10NG-term SITES TN CAKN. ...t e be e be e e e sreesreeteeneenneeeeas 11
Table 4. Mean monthly and annual temperatures for 2009 from long-term sites
compared with 1971-2000 NOrMal PEIIOU. .......oiviiiiiiiiiieeceee e 13
Table 5. Monthly mean temperatures from CAKN stations 2009. ...........cccovcvvveniveresieneenesnenn 14
Table 6. Mean monthly temperatures for 2009 at high and low elevation paired sites in
RAT 2 SRR 16
Table 7. Mean monthly temperatures for 2009 at high and low elevation paired sites in
YUCH AN DENA ..ot bbb bttt et e st nbenbesbennenreas 16
Table 8. Annual precipitation totals - departure from normal 2009. ...........ccccoevvvevi e, 17
Table 9. Total monthly precipitation at long-term CAKN sites for 2009 compared with
1971-2000 NOFMALS ..eveeiieieiee sttt bt e bbb e e bt e se e s e e et e naesbenbenbeene e 18

vii






Executive Summary

Using methodologies developed for the Central Alaska Network (CAKN), climate was
monitored at existing National Weather Service stations and new CAKN climate stations in and
around Denali National Park and Preserve, Wrangell -St. Elias National Park and Preserve, and
Yukon-Charley Rivers National Preserve. Annual temperatures across the state of Alaska,
including the CAKN for 2009, averaged just above normal. The CAKN annual temperatures
averaged 0.5°F above normal. Although the average temperatures were near normal there was
considerable variation in monthly temperatures. Winter temperatures in 2009 were below
average; January temperatures north of the Alaska Range were 3.7 to 6.4 degrees colder than
normal, and February temperatures south of the Alaska Range were approximately 4 degrees
colder than normal. Spring temperatures started off well below normal from the coast to the
interior with March average temperatures ranging from 2 to 9 degrees colder than normal. The
average temperatures rebounded in late spring and May was on average 2 degrees warmer than
normal. Summer temperatures were 0.9 °F warmer than average, July in particular was warm,
with several record breaking monthly temperatures in the region. The autumn season was 1.2°F
warmer than the 1971-2000 average. The annual precipitation totals were below normal for most
of the CAKN sites, except for Gulkana. July was noticeably dry around the region with
precipitation values averaging 1.73 inches below normal.
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Introduction

Denali National Park and Preserve, Wrangell-St. Elias National Park and Preserve, and Yukon-
Charley Rivers National Preserve make up the Central Alaska Inventory and Monitoring
Network (CAKN), covering over 21 million acres. Climate is considered to be the most
important broad-scale factor influencing ecosystems. Because global climate models indicate
that climate change and variability will be greatest at high latitudes, climate monitoring will be
critical to understanding the changing conditions of park ecosystems.

The CAKN climate monitoring program deployed sixteen new climate stations between 2003
and 2005, mostly at higher elevations, to capture elevational and latitudinal climate gradients
within the parks, and to capture data in areas where there were no baseline references. The
analyses for this annual report are based on the long-term National Weather Service cooperative
sites in and around the CAKN parks that have been in operation for 24 to 82 years. The new sites
are analyzed for comparison, but long-term trends will take time to develop. This is the fifth in a
series of reports for the Central Alaska Network Climate Monitoring Program.

Central Alaska Network Climate Characterization

The central Alaska climate can be characterized by the three major climate regimes that span
from the southern boundaries of the network along the coast to the interior. The southern coast of
Wrangell-St. Elias is significantly affected by the Gulf of Alaska. The Pacific Ocean moderates
the temperature along the coast in both summer and winter, and brings a considerable amount of
precipitation to the coastal areas and the southern flanks of the mountain ranges, including the
Chugach and St. Elias Ranges that ring the Gulf Coast. Just north of these mountain ranges the
precipitation tapers off and seasonal temperatures are more extreme. The winters are cold and the
summers can get hot. The CAKN areas farthest north, and the farthest from the coast, are true
interior climates characterized by low annual precipitation and large seasonal variation in
temperature.

The climate of Alaska is affected by solar radiation, atmospheric gases (volcanic eruptions,
CO,), the water temperature of the Pacific Ocean, and ocean currents. These large scale
processes drive changes in atmospheric patterns, like the repositioning of the polar jet stream and
the Aleutian low pressure system or the frequency of La Ninas and EIl Ninos (Papineau, 2003).
Each of these can affect the regional patterns of storm tracks, prevailing winds, snowfall
amounts, and the extent of sea ice (ACIA, 2004).

There are several large-scale climate patterns and indices that are of particular interest to Alaska,
including the Pacific Decadal Oscillation (PDO) which is an index of sea surface temperatures in
the North Pacific Ocean. Typical winter sea surface temperatures during the warm phase of the
PDO are warmer off of the Gulf Coast of Alaska moderating air temperatures over Alaska
(Hartmann and Wendler, 2005; Keen, 2008). The PDO seems to cycle through a warm and cool
phase every 20 -30 years. Temperature trends that have shown climatic warming tend to be
strongly biased by a sudden shift in 1976 from the cooler regime to a warmer regime (Figure 1).
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Figure 1. Mean annual temperature departures for Alaska showing the shift to a warmer regime in 1976
that correlates with the PDO. Graph courtesy of the Arctic Climate Research Center, retrieved from
http://climate.qgi.alaska.edu/ClimTrends/Change/TempChange.html.

While the north Pacific seems to explain some of the temperature trends in the region, the Arctic
Ocean, and in particular the extent of sea ice will likely influence both temperature and
precipitation patterns in Alaska. In recent years there has been a continued significant reduction
in the extent of the summer sea ice cover and the decrease in the amount of relatively older,
thicker ice (NSIDC, 2009). Models have predicted that the retreating sea ice should affect the
temperature and ecosystems of adjacent lands. An increase in the amount of energy absorbed by
vegetation and its transfer to the atmosphere, will contribute to the further high-latitude
amplification of climate warming (Chapin et al., 2005).


http://climate.gi.alaska.edu/ClimTrends/Change/TempChange.html

Methods

Data were compiled from seven long-term climate stations with the most complete records
nearest the three CAKN parks that represent the major climate regimes in the network (Table 1).
These stations have long enough records to compare 2009 data with the latest normal period,
1971-2000. For these sites temperature, precipitation, and snowfall are analyzed. The monthly
means are simple arithmetic averages computed by summing the monthly values for the period
1971-2000 and dividing by thirty. Prior to averaging, the data are adjusted if necessary to
compensate for data quality issues, station moves or changes in station reporting practices.
Missing months are replaced by estimates based on neighboring stations.

Five additional sites are analyzed to try and capture winter temperature inversions and climate
deviations at higher elevations (Table 2). Monthly means and annual totals were compiled for
the newer CAKN stations including, temperature, wind, relative humidity, solar radiation, snow
depth, and summer rainfall (Figure 2). Most of the summaries, analysis, charts, and graphs from
NOAA and NRCS are in standard units; in order to standardize units throughout the report data
are presented in standard units. Period of record averages for the long-term sites are available in
Appendix A, and extremes and records for these sites are listed in Appendix B.

Table 1. Long-term sites used in CAKN analysis.

Name Lat Long Elev. (ft) Network Start End Park

Eagle 64.7666 -141.2000 850 coorp 1949 Present YUCH
McKinley Park 63.7195 -148.9656 2060 COooP 1925 Present DENA
Cantwell 63.4000 -148.9000 2150 coorp 1983 Present DENA
Talkeetna 62.1800 -150.0600 350 COooP 1949 Present DENA
McCarthy 61.4166 -143.0000 1250 COooP 1984 Present WRST
Gulkana 62.1502 -145.4500 1580 SAO 1949 Present WRST
Yakutat 59.5000 -139.6700 30 SAO 1936 Present WRST
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Figure 2. Map of CAKN climate station locations.

Table 2. CAKN and Remote Automated Weather Station (RAWS) sites.

Name Lat Long Elev (ft) Network Start End Park

Stampede 63.7478 -150.3281 1800 CAKN RAWS 2003 Present DENA
Toklat 63.5255 -150.0465 2920 CAKN RAWS 2005 Present DENA
Eielson Visitor Center 63.4307 -150.3102 3730 CAKN RAWS 2005 Present DENA
Wonder Lake 63.4900 -150.8800 2119 RAWS 1995 Present DENA
Dunkle Hills 63.2670 -149.5415 2651 CAKN RAWS 2003 Present DENA
Coal Creek 65.3041 -143.1570 820 CAKN RAWS 2004 Present YUCH
Upper Charley 64.5169 -143.2023 3654 CAKN RAWS 2005 Present YUCH
Chicken Creek 62.1240 -141.8473 5260 CAKN RAWS 2004 Present WRST
Chisana 62.0775 -142.0500 3320 RAWS 1988 Present WRST
Chititu 61.2735 -142.6209 4554 CAKN RAWS 2004 Present WRST
May Creek 61.3208 -142.5844 1650 CAKN RAWS 1990 Present WRST
Gates Glacier 61.6029 -143.0132 4060 CAKN RAWS 2005 Present WRST
Klawasi 62.1469 -144.9269 3100 RAWS 1991 Present WRST
Tebay 61.1810 -144.3392 1880 CAKN RAWS 2005 Present WRST
Tana Knob 60.9080 -142.9013 3739 CAKN RAWS 2005 Present WRST




Results

Climate Year 2009 Synopsis

The CAKN climate records show that 2009 was slightly warmer and drier at most sites compared
to normal. The mean annual temperatures at the longer-term sites averaged 0.5 degrees F warmer
than normal. Temperatures were variable across the network from month to month, but the
positive departure from normal in July and September stands out, with several record breaking
monthly temperatures in the region including McCarthy and Gulkana. McKinley Park recorded
the warmest July since 1927. The annual precipitation totals were below normal for most of the
sites in CAKN; July was noticeably dry around the region with precipitation values averaging
about 1.73 inches below normal. Talkeetna and McKinley Park had annual totals that were 73-
75 % below normal. In Yakutat, along the Gulf of Alaska, the annual total was about 36 inches
lower than the normal 160 inches per year, or about 77% of normal (Figure 3).

Based on data from January through December, the average annual temperature for the
contiguous U.S. was 53.1 degrees F which is 0.3 degrees F above the 20™ Century average
(NOAA 2010). Annual averaged temperature for Alaska during 2009 was near the long-term
mean (Figure 4). Winter temperatures in 2008-2009 were below average. Spring was 0.7°F
below average, summer was 0.7 °F warmer than average, and fall was more than 1.4°F warmer
than the 1971-2000 average (Figure 5).

The snowpack for the 2008-2009 varied across the state, from record high snowfalls on the
Seward Peninsula and in the Southeast Region, to below normal snowpack for the central interior
locations. The northeastern area of Wrangell-St. Elias, including the Chisana area and the
western area of Denali had snowpacks well above normal, while the eastern portions of Denali,
the Chugach Range in Wrangell-St. Elias, and Eagle had snowpacks 20% below normal. For the
central Alaska region the snowpack accumulation started around the last week of September with
most sites receiving 1-3 inches of snow, after this date snow generally remains on the ground for
the rest of the season. Snow off dates for the region ranged between May 1% and May 9™. There
was a rapid melt period in late spring due to record high daily temperatures in late April and
early May. Figure 6 shows the statewide snowfall development from March through May
(NRCS, 2010).

The warm temperatures in April and May sparked an early fire season. The snowpack melted,
the ground surface dried out, and convective activity increased. In May, the number of lightning
strikes statewide totaled more than 6,500, due to convective activity, most occurring in the
interior and southwest Alaska, contributing to an early start to the fire season. By the end of the
fire season, 511 fires had burned 2,934,455 acres which is 171% of normal (AICC, 2009).

Two significant events occurred during in 2009. The first was the eruption of Mt. Redoubt in
Southwest Alaska in late March that sent powerful ash explosions with plumes of ash between
30,000 to 60,000 feet above sea level across the south central and western interior of the state.
The central interior received one of the largest snowfalls of the season just a few days after the
first eruptions, blanketing the newly deposited ash with a layer of fresh snow. The second major
event was the ice jam flooding on the Yukon River that destroyed much of the low lying areas of



the community of Eagle. Fueled by an above average snowpack in the Upper Yukon region and
record high temperatures in early May, the Yukon River breakup created the worst flooding in
the area in recorded history. On May 6th, the Yukon River hit its historic high, taking water to
approximately 54 feet (AKDOT, 2009).

The EI Nifio-Southern Oscillation (ENSO) began 2009 in a cold (La Nifia) phase. This was
expected to persist into early summer, but by April conditions transitioned from the cold phase
ENSO (La Nifa) to ENSO-neutral conditions. By June 2009, EI Nifio conditions developed, and
persisted through the end of the year; 2009 was recorded as an El Nifio year (NOAA 2010). The
Pacific Decadal Oscillation, an index of sea surface temperatures in the north Pacific, remained
in a negative phase for 23 consecutive months ending in August of 2009, the longest continuous
run since the last negative phase in 1976. Mean monthly temperatures for the CAKN region
correlate well with this index (JISAO, 2010) (Figure 7). Arctic sea ice extent for September 2009
was 5.36 million square kilometers (2.07 million square miles), the third-lowest in the satellite
record (Figure 8).

Globally, 2009 was tied for the second warmest year in the modern record based on the analysis
of global surface temperatures by NASA’s Goddard Institute for Space Studies (GISS). The
past year was only a fraction of a degree cooler than 2005, the warmest year on record, and tied
with a number of other recent years including 1998, 2002, 2003, 2006 and 2007, as the second
warmest year since recordkeeping began. According to GISS, “January 2000 to December 2009
was the warmest decade on record. Throughout the last three decades, the GISS surface
temperature record shows an upward trend of about 0.2°C (0.36°F) per decade” (GISS, 2010).
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Figure 3. Mean annual temperature and precipitation totals for long-term sites in CAKN for 2009
compared with 1971-2000 normals.
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Figure 4. Average temperatures across Alaska were 0.7 ° F below the 1971-2000 mean (NOAA 2010).
Figure retrieved from http://www.ncdc.noaa.gov/sotc/national/2009/13.
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Figure 5. Seasonal statewide temperature anomalies 2009. Figures retrieved from
http://www.ncdc.noaa.gov/sotc/national/2009/13.
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Figure 6. March 1 and May 1 snowpack depths for Alaska 2009 (NRCS 2010).
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Arctic Sea Ice Extent
(Area of ocean with at least 15% sea ice)

2009 —
2008 —

Extent (millions of square kilometers)

National Snow and Ice Data Center, Boulder CO

ST - 2007 --
4 2005 —
- 1979—-2000 Average —
- +2 Standard Deviations
2 I 1 I I I I
Jul Aug Sep Oct Nov
01 Nov 2009

Figure 8. Arctic sea ice extent 2009. This was the third lowest year on record. Graph retrieved from
http://nsidc.org/images/arcticseaicenews/20091005 Figure2.png (NSIDC 2010)
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Temperature

In 2009 the mean annual temperatures for the long-term sites around the CAKN region averaged
0.5 °F above the 1971-2000 normal for all of the sites except for Yakutat (Figure 10). The

temperatures were quite variable through the seasons (Table 3). July, October, and December
had the strongest positive temperature departure for these sites. July temperature departures

ranged between 1 and 6 degrees warmer than normal, while the October and December
departures were as much as 9 degrees above normal for the interior. Although the temperature

departure was larger for October and December, July was more noticeable because it occurred in

summer where temperature variability is generally not as extreme. The July anomalies were
record breaking for McCarthy, Gulkana, Talkeenta, and it was the warmest July since 1927 at
McKinley Park (Figure 10). See Appendix A for ‘period of record’ data for the long-term sites
and Appendix B for individual site records and extremes.

Figure 9. 2009 Mean annual temperature departure from normal at long-term CAKN sites.
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Table 3. 2009 monthly average temperature departure from normal (1971-2000) for long-term sites in

CAKN.

Site Jan Feb Mar  Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Talkeetna 07 -48 19 07 22 04 39 -05 15 64 -43 22 0.3
Cantwell 64 -06 56 -10 27 01 61 -18 21 80 -25 88 0.8
McKinley Park | 48 10 70 -04 23 02 35 22 10 81 -46 73 0.3
Eagle 37 49 87 36 16 09 06 23 13 61 08 90 1.0
Gulkana 1.4 -04 -38 12 34 11 44 06 05 52 27 33 1.1
May Creek 07 -41 -35 0.1 1.6 0.2 45 -08 0.0 24  -41 2.9 0.0
Yakutat 25 40 -41 22 -0.4 0.1 2.2 0.3 0.1 2.0 05 -0.8 -0.3
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Figure 10. CAKN 2009 mean monthly temperatures departure from normal at long-term sites.

The year started off cold with temperatures below normal for the first half of the month. A wide
temperature swing mid-month sent maximum daily temperatures above freezing for a few days;
all of the sites except for Yakutat had record breaking high temperatures recorded between
January 14 and 18. February was colder than normal south of the Alaska Range and warmer than
normal in the interior. March was a cold month at all sites, particularly the interior where Eagle
recorded a monthly average 9 degrees colder than normal. April temperatures continued to
increase throughout the month as expected ending in near record breaking temperatures during
the last few days. May averaged 2 degrees warmer at all sites with record breaking temperatures
ushering in the month at Yakutat, Talkeetna, Gulkana, and McCarthy.

The summer of 2009 started off with near normal temperatures in June, followed by the record
breaking July, and ending with a cool August. Temperatures rebounded in September to near
normal and then kept increasing into October. The monthly average temperatures for October
were 2 to 8 degrees warmer than normal. There were record high daily temperatures recorded
mid month at McKinley Park, Talkeetna, and McCarthy. Typical winter temperature variability
was the norm for the rest of the winter with temperatures in November dipping below normal for
all sites except for Yakutat, and December temperatures climbing well above normal and staying
there through the first part of January 2010. Table 4 gives the monthly means for the long term
sites compared to the latest climate normal period from 1971-2000.
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Table 4. Mean monthly and annual temperatures for 2009 from long-term sites compared with 1971-2000
normal period.

Site JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN
Talkeetna
2009 102 113 199 334 480 559 626 550 479 384 138 14.2 34.2
1971-2000 110 154 226 343 458 553 589 556 462 314 175 13.0 33.9
normal
Cantwell
2009 66 3.6 70 250 427 507 608 483 423 307 53 11.4 26.8
1971-2000 02 42 126 260 40.0 506 547 501 402 22.7 7.8 2.6 25.9
normal
McKinley Park
2009 5,8 55 6.1 268 443 520 591 487 415 306 45 122 274
1971-2000 23 45 131 272 420 522 556 50.9 405 225 9.1 4.9 27.0
normal
Eagle
2009 -153  -1.2 -09 324 476 584 614 526 441 294 1.4 2.2 26.0
1971-2000 -11.6 -6.1 78 288 460 575 608 548 428 233 22 6.8 25.0
normal
Gulkana
2009 33 28 115 323 473 542 614 525 436 316 2.8 1.7 28.2
1971-2000 47 32 153 311 439 531 570 531 431 26.4 55 -16 27.1
normal
May
Creek
2009 01 53 144 348 477 555 617 521 423 31.0 43 4.0 290.4
*1998-
2009POR 558 937 179 3471 46.06 553 57.17 52.87 4232 28.6 84 108 29.43
Yakutat
2009 283 244 274 350 432 498 558 53.6 483 43.1 329 278 39.1
1971-2000 25.8 284 315 372 436 497 536 533 482 411 324 286 39.5

normal

*McCarthy site data quality deteriorated in 2009, switched to May Creek RAWS record.
POR =Period of Record.
Yellow — YUCH, Green — DENA, Blue - WRST

Although the new CAKN climate stations and other Remote Automated Weather Stations
(RAWS) around the CAKN parks do not have long records, the monthly and annual averages
and totals fill in some of the large spatial gaps in the network and offer information on climate
patterns related to elevation and topography. Table 5 lists the monthly and annual temperatures
for these sites grouped by park and Figure 11 and 12 shows them graphically. The monthly
average temperatures are warmer for the lower elevation interior sites during the summer
months, while the winter monthly average temperatures are warmer at higher elevations,
effectively smoothing the annual averages. See Appendix C for complete monthly summaries
from the CAKN climate sites.
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Table 5. Monthly mean temperatures from CAKN stations 2009.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec  Annual
SEMDENR || oo 0 1.6 281 443 517 590 485 401 266 -05 35 24.7
Toklat 15 9.3 45 248 419 486 565 467 387 298 62 176  27.2
EielsonVC | 197 130 104 268 401 464 556 451 397 316 111 252 296
Wonder
Lake

45 6.5 i 269 430 513 596 486 400 261 1.0 102  26.0
Dunkle
Hills 2.7 6.9 8.5 238 402 478 549 463 404 307 88 158  27.2
Denali VC

enal 47 73 78 2909 458 542 619 505 419 309 26 7.4 28

CoalCreek | 178 08 1.7 29.8 484 577 625 513 427 273 42 22 24.6
Upper
Charley 7.2 1.7 0.9 25.0 423 499 565 463 379 240 1.8 8.7 23.6
Chicken
Creek 3.8 95 6.1 237 370 443 520 438 381 267 85 212 262
Chisana 6.6 2.8 3.5 27.1 433 519 588 508 374 211 -49 00 23.3
Chititu m 121 118 258 384 453 531 446 400 304 m m m
MEEEEE | g g 53 144 348 477 555 617 521 423 310 43 40 29.4
Gates
Glacier 71 126 131 256 387 459 541 448 404 318 155 232 294
Klawasi 25) 85 119 306 448 513 600 501 432 309 99 167 300
Tebay 92 90 156 298 433 545 623* 486 429 342 130 130 303

* Missing month — Used nearby Chitina mean July temp as proxy
Yellow — YUCH, Green — DENA, Blue — WRST
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Figure 12. CAKN mean annual temperatures

One of the objectives of the CAKN climate program was to instrument higher elevation sites to
acquire information related to temperature gradients in complex topography. In many cases
higher sites were deployed in the vicinity of existing lower elevation sites for comparison.
Correlations between the paired high and low elevation sites are best described by monthly
means rather than annual means. In the summer, the higher sites tend to be 5 to 10° colder
depending on the elevation (an increase in elevation lowers the temperature), but in the winter if
the air is still and the temperature plummets, the cold air sinks into the valleys and a persistent
inversion sets up and the higher elevations can be 10 to 20° F warmer than the surrounding
lowlands. The air is often still in the darker winter months due to the lack of solar radiation that
generates the surface winds that are so common in the summer. Of course, if a storm system
moves in from the Gulf of Alaska or Bering Sea, warm maritime winds (known as Chinooks)
often funnel through the mountain passes, raising temperatures and stirring up the air. The areas
just north of these mountain passes often get winds in excess of 40 mph during these events.

The following tables show the monthly and annual variation between low and high elevation
sites in the three CAKN parks. Table 6 shows Chicken Creek and Chisana, which are sites
located in the northern region of WRST in the continental interior, north of the Chugach and
Wrangell mountain ranges. The annual temperature was 2.9 degrees warmer at Chicken Creek,
the higher site. Table 6 also shows May Creek and Gates Glacier which are located between the
Wrangell Mountain Range to the north and the Chugach Range to the south. These sites had the
same mean annual temperature. The high sites were warmer in the winter and cooler in the
summer, but the winter differences were more extreme.
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Table 6. Mean monthly temperatures for 2009 at high and low elevation paired sites in WRST.

Month Chicken Creek Chisana Gates Glacier May Creek
Elev. - 5260’ Elev. — 3320’ Elev. - 4060 Elev. — 1600’

Jan 3.8 -6.6 7.1 0.1
Feb 9.5 -2.8 12.6 5.3
Mar 6.1 3.5 13.1 14.4
Apr 23.7 27.1 25.6 34.8
May 37 43.3 38.7 47.7
Jun 44.3 51.9 45.9 55.5
Jul 52 58.8 54.1 61.7
Aug 43.8 50.8 44.8 52.1
Sep 38.1 37.4 40.4 42.3
Oct 26.7 21.1 31.8 31
Nov 8.5 -4.9 155 4.3
Dec 21.2 0 23.2 4

Annual 26.2 23.3 29.4 29.4

Red is warmer temperatures and blue is colder temperatures

Table 7 shows the high and low elevation sites in YUCH. The variation at these two sites is not
as extreme as sites farther south. The mean annual temperature at Coal Creek the lower elevation
site was 1.0°F warmer than Upper Charley. The Upper Charley site was warmer for each of the
winter months, but the spread between the two sites was not as extreme as the WRST examples.
In Denali, Eielson Visitor Center is located at a high elevation site just north of the crest of the
Alaska Range. This site is compared with Stampede which is located farther north and east,
where the topography starts to flatten out (Table 7). The mean annual temperature at Eielson was
4.9°F warmer than Stampede. The monthly average temperatures were warmer in January,
February, March, October, November, and December, or 6 out of 12 months. This site is subject
to the warm Chinook winds that come through the passes in the winter and is also located above
the cold pooling inversion common in the winter. Figure 13 highlights the differences in seasonal
temperatures at both high and low elevation sites.

Table 7. Mean monthly temperatures for 2009 at high and low elevation paired sites in YUCH and DENA

Month Upper Charley Coal Creek Eielson VC Stampede
Elev. - 3654’ Elev. - 802’ Elev. - 3730’ Elev. - 1800’
Jan -7.2 -17.8 10.7 -10.7
Feb -1.7 0.8 13 4.1
Mar -0.9 -1.7 10.4 1.6
Apr 25 29.8 26.8 28.1
May 42.3 48.4 40.1 44.3
Jun 49.9 57.7 46.4 51.7
Jul 56.5 62.5 55.6 59
Aug 46.3 51.3 45.1 48.5
Sep 37.9 42.7 39.7 40.1
Oct 24 27.3 31.6 26.6
Nov 1.8 -4.2 111 -0.5
Dec 8.7 -2.2 25.2 3.5
Annual 23.6 24.6 29.6 24.7
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Figure 13. CAKN mean monthly temperatures — Paired high and low elevation sites for 2009.

Precipitation

Annual precipitation totals were below normal for most of the CAKN long-term sites in 2009,
except for Eagle and Gulkana which were near normal (Table 8 and Figure 14). July and
September were particularly dry months; all of the sites had monthly totals that were 1 to 2+
inches below normal (Figure 13). Eagle had the second wettest June on record, including a daily
record on June 27 of 1.36 inches, which was followed by the driest July on record. McCarthy
also had the driest July on record. Both Talkeetna and McKinley Park were 73-75% below
normal for the year, and McCarthy annual total was 85% of normal (Table 9 and Figure 15). The
precipitation amounts for Yakutat are generally five times greater, on average, than the other
sites in the network; because of this difference, Yakutat is not included in the figures due to scale
issues. Precipitation was above normal in January and August in Yakutat, and below normal for
all other months, an ended about 77% of normal for the year. See Appendix B for records for all
long-term sites.

Table 8. Annual precipitation totals - departure from normal 2009.

Site Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec Annua
I

Talkeetna 079 047 -015 -031 043 -1.61 -163 -061 -246 -1.46 -0.47 -0.48  -7.49
McKinley

Park 0.48 -0.19 0.05 -0.18 0.09 -1.08 -1.82 1.12 -0.84 -0.87 -0.23 -0.22 -3.69
Eagle -0.23 -0.04 0.11 -0.28 0.41 158 -1.81 0.77 0.68 -0.54 0.18 -0.22 -0.97
Gulkana 0.67 0.44 0.15 -0.18 0.28 -0.44 -1.23 1.4 -0.65 -0.45 0.47 0.33 0.79
McCarthy 0.9 0.16 0.53 -0.03 0.22 -0.84 -2.16 1.34 -241 -0.11 0.24 -0.42 -2.58
Yakutat 9.45 -5.8 -431 -7.49 -7.2 -3.11 -1.69 423 -1.67 -13.23 -2.55 -2.85 -36.22
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Figure 14. Annual precipitation totals departure from normal for long-term CAKN sites — 2009.

Table 9. Total monthly precipitation at long-term CAKN sites for 2009 compared with 1971-2000 normals

Site JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN

Talkeetna

2009 2.24 1.75 1.11 0.91 2.07 0.8 1.61 3.92 1.89 1.6 1.31 1.48 20.69
1971-2000 1.45 1.28 1.26 1.22 164 241 324 453 4.35 3.06 1.78 1.96 28.18
normal

McKinley Park

2009 1.18 0.35 0.43 0.09 0.76 114 1.27 3.74 0.92 0.18 055 0.67 11.28
1971-2000 0.7 0.54 0.38 0.27 0.67 222 3.09 2.62 1.76 1.05 0.78 0.89 14.97
normal

Eagle

2009 0.21 0.43 0.42 0.02 158 3.36 0.32 2.62 1.85 0.43 0.85 0.53 11.04
1971-2000 0.44 0.47 0.31 0.3 1.17 178 2.13 1.85 1.17 0.97 0.67 0.75 12.01
normal

Gulkana

2009 1.12 0.96 0.51 0.04 0.87 1.1 0.59 3.2 0.79 0.57 1.14 1.3 12.19
1971-2000 0.45 0.52 0.36 0.22 059 154 182 1.8 1.44 1.02 0.67 0.97 11.4
normal

McCarthy il Kk

2009 1.9 1 0.93 0.2 0.86 096 0.22 3.64 0.44 2.18 1.41 1.4 15.14
1971-2000 1 0.84 0.4 0.23 0.64 1.8 2.38 2.3 2.85 2.29 1.17 1.82 17.72
normal

Yakutat

2009 22.63 5.19 7.1 3.31 2.58 4.06 6.19 17.5 19.21 10.77 12.62 13 124.16
1971-2000 13.2 11 11.4 10.8 9.78 7.17 7.88 13.3 20.9 24 15.2 15.9 160.4
normal

**McCarthy Feb and Dec values from May Creek SNOTEL
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Figure 15. Monthly precipitation totals departure from normal for 2008.

Year round precipitation is recorded at the new snow telemetry (SNOTEL) sites deployed in
Denali as part of the CAKN climate and snow program. These new sites provide an accurate
representation of winter snow water equivalent at remote sites. The data from these sites, along
with the snow courses and aerial markers, surveyed monthly throughout the winter season, are
based on the ‘water year’ running from October 1 through September 30. An annual report
summarizing the snow and precipitation data from snow courses, aerial markers, and SNOTEL
sites around the network is produced in the late fall of each year (Sousanes, 2009). The four new
SNOTEL sites in Denali and Wrangell St. Elias. The Mission Creek SNOTEL in Eagle that had
been in operation for the past 19 years was destroyed in the Eagle flood in May 2009. There are
plans to replace and upgrade the site.

The Kantishna SNOTEL site recorded 7.8 inches of total winter precipitation (snow water
equivalent) from October 1, 2008 through May 1, 2009, 42% of the total annual precipitation of
18.5 inches. The precipitation gage at Tokositna Valley recorded 24.3 inches of precipitation
from October 1, 2008 through May 1, 2009, which is about 2 inches more than the 1971-2000
normal. This is 55% of the total annual precipitation of 44.4 inches for the 2009 water year.

Since the Mission Creek SNOTEL site was destroyed, water year measurements are not available
from the site. On May 5 the total precipitation accumulation for the year was 5.4 inches, or 93%
of normal. The SNOTEL site at May Creek reported precipitation, snow water equivalent, and
cumulative precipitation. There was 8.4 inches of snow water equivalent on May 1°*; the annual
total precipitation was 14.2 inches, so the winter snowfall accounted for 60% of the total
precipitation for the year. The snow off date was May 5, 2009. The new SNOTEL site at Chisana
recorded its first full year of data in 2009. The total annual precipitation was 11.3 inches, the
snow water equivalent for the year on May 1 was 4.3 inches, so the winter snowfall accounted
for 38% of the annual precipitation total. The snow off date was May 10. Cumulative
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precipitation graphs for the four SNOTEL sites are presented in Figure 16 (note the differences
in scale).
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MAY CREEK SHOTEL for Water Year 2009
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Figure 16. Cumulative precipitation for Water Year 2009 (Oct. 1 — Sep.30) for four SNOTEL sites.
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Discussion

The 2009 field season marked the third year of operational climate monitoring within CAKN.
Annual maintenance was performed on all climate and snow monitoring instruments in the three
CAKN parks. Maintenance included sensor replacement, troubleshooting, upgrades, data
downloads, and sensor calibrations. Station maintenance logs were used to keep track of the
climate station inventory for DENA, WRST, and YUCH which includes; sensors, data loggers,
towers, solar panels, and batteries. Sensor and power performance was tracked and
instrumentation was replaced as necessary.

The CAKN climate stations transmit data via satellite and are available on the web at
http://www.wrcc.dri.edu/NPS.html. Data products that are available on the web include daily and
monthly summaries, time series graphs, wind rose graphs, data inventories, and station metadata
for all of the automated stations. The data are downloaded from the stations each year and are
QA/QC by network staff and sent to WRCC to fill in any gaps from missed satellite
transmissions. The raw data are also available for download through the ‘data lister’ tool on the
WRCC website.

An interagency agreement is in place for the maintenance, data archiving, and data
dissemination for the four SNOTEL sites in the network. The data from this station are
transmitted hourly via meteor burst communication and are on-line at
http://www.ak.nrcs.usda.gov/snow/.

In 2008, a regional 1&M project was initiated with Oregon State University and the PRISM
(Parameter-elevation Regressions on Independent Slopes Model) group to update climate maps
for the Alaska region. The PRISM Climate Group recently completed the spatially gridded
average monthly and annual precipitation and temperature data set for the 1971 — 2000 normal
period. PRISM is uniquely designed and constantly updated to map climate in difficult
situations, including high mountains, rain shadows, temperature inversions, coastal regions, and
other complex climatic regimes found throughout the CAKN network. These maps are now
available as a GIS raster data layer of 1971-2000 mean monthly and annual precipitation and
temperature (average, maximum, minimum). Grid resolution is 30-arc second resolution, which
is ~ 0.8 km. This is a significant increase in spatial detail and accuracy, making for highly
accurate estimations of point climate values from the gridded data.

This annual report provided a climate summary for the CAKN region in 2009 with brief
references to the Alaska regional climate and the global climate. For a graphic display of
worldwide significant climate anomalies for 2009 see Appendix D.
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Appendix A: Period of Record Means for Long-term Sites in

CAKN

McKinley Park Period of Record Monthly Climate Summary

Period of Record: 9/ 1/1949 to 9/30/2010

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Average Max.
Temperature (F) 94 161 249 387 536 642 664 615 507 323 175 113 37.2
Average Min.
Temperature (F) 7.6 -4.2 0.7 157 299 39.7 434 400 305 143 0.9 -5.5 16.5
Average Total
Precipitation (in.) 07 06 05 04 08 23 32 26 16 09 08 09 15.2
Average Total
Snow Fall (in.) 10.3 9.6 7.8 5.3 2.9 0.3 0.0 0.0 42 125 13.2 134 79.6
Average Snow
Depth (in.) 17.0 200 210 170 20 00 00 00 10 30 80 13.0 8.0
MCEIMLEY PAREK, ALASKA (505778)
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MCKIMLEY PARE, ALASKEA (505773)
Period of Record : 9/ 1/1949 to 9/36/2818
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Cantwell Period of Record Monthly Climate Summary
Period of Record : 11/1/1983 to 7/31/2009
Jan Feb Mar Apr May Jun  Jul Aug Sep Oct Nov Dec Annua
Average Max.
Temperature (F) 10.7 175 256 385 527 648 66.0 605 49.7 322 16.8 143 37.4
Average Min.
Temperature (F) -88 55 -10 146 288 382 442 403 309 143 -08 -50 15.9
Average Total
Precipitation (in.) 1.0 0.8 0.5 0.4 0.8 1.7 2.7 3.2 2.6 1.2 0.8 1.0 16.6
Average Total
Snow Fall (in.) 223 158 12.7 10.8 5.2 0.2 0.3 0.0 40 16.2 179 205 125.7
Average Snow
Depth (in.) 240 28.0 29.0 21.0 3.0 0.0 0.0 0.0 0.0 3.0 9.0 15.0 11.0

* Note: After July 2009, this site was effectively closed. Another site @ 2 miles west of this site is now in operation.
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Feh 1 Apr 1 Jun 1 Aug 1 oct 1 fec 1

Day of Year

Hestarn
Regisknal
Ave Max —— Ave Min Extreme Min Clirmate
Canter

[ Extreme [Max

Precipitation {in.?}

CAMTWELL 2 E, ALASKA (GO1243)
Period of Record ; 11/1/1983 to 7/31/2889

Jan Mat May Jul Sep Mo
Febk Apt Jun ALZ Oct Dec
Day of Year Hesbern
Regional
[ Average Total Monthly Precipitation ] Climmte
Cenber
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Talkeetna Period of Record Monthly Climate Summary
Period of Record: 9/ 1/1949 to 9/30/2010

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

Average Max.

Dec  Annual

Temperature (F) 19.7 26.1 336 447 570 657 679 647 555 399 262 204 43.4
Average Min.
Temperature (F) 2.0 58 10.0 235 347 453 496 464 373 240 9.9 35 24.3
Average Total
Precipitation (in.) 1.4 15 1.3 1.4 15 2.2 3.4 4.7 4.2 2.8 1.7 1.7 27.6
Average Total
Snow Fall (in.) 186 200 17.1 9.2 0.9 0.0 0.0 0.0 1.2 116 19.2 228 120.6
Average Snow
Depth (in.) 270 300 310 180 20 00 00 00 00 20 80 17.0 11.0
TALKEETNA WsCMO AF, ALASKA (508976)
Feriod of Record : 9/ 151949 to 9/308/2818
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= e
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TALKEETHA WSCMO AP, ALASKA [508376)
Period of Record ; 9/ 1/1949 to 9/38/2818
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[ Average Total Monthly Precipitation ] Climate
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Eagle Period of Record Monthly Climate Summary
Period of Record: 9/ 1/1949 to 9/30/2010
Jan Feb Mar  Apr May  Jun Jul Aug Sep Oct Nov  Dec Annual
Average Max.
Temperature (F) -3.7 53 220 422 591 709 729 66.8 537 321 11.4 14 36.2
Average Min.
Temperature (F) -21.3 -16.9 -80 143 319 438 471 411 307 150 -5.0 -15.5 13.1
Average Total
Precipitation (in.) 0.5 04 0.4 0.3 1.0 1.7 2.3 2.0 1.3 1.0 0.7 0.7 12.1
Average Total
Snow Fall (in.) 7.7 6.9 5.3 3.1 0.8 0.0 0.0 0.0 0.9 9.6 10.7 11.3 56.1
Average Snow
Depth (in.) 17.0 20.0 20.0 13.0 0.0 0.0 0.0 0.0 0.0 3.0 8.0 13.0 8.0
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EAGLE, ALASEA (SOZE07)
Period of Record : 9/ 1/1949 to 9/30./2018
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EAGLE, ALASKA (E0Z2607)
Period of Record : 9/ 1/1949 to 9/38/2818
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McCarthy Period of Record Monthly Climate Summary

Period of Record: 1/ 1/1984 to 9/30/2010
Jan Feb Mar Apr May Jun  Jul Aug Sep Oct Nov Dec  Annual
Average Max.
Temperature (F) 84 210 332 473 602 693 716 66.7 557 378 165 125 41.7
Average Min.
Temperature (F) -89 21 32 203 298 375 414 383 313 190 -11 -4.1 17.0
Average Total
Precipitation (in.) 1.1 1.0 0.4 0.3 1.0 1.6 2.4 2.6 2.8 2.2 1.3 2.1 18.8
Average Total
Snow Fall (in.) 12.6 8.6 55 2.6 0.2 0.0 0.0 0.0 26 102 135 124 68.1
Average Snow
Depth (in.) 170 21.0 23.0 13.0 0.0 0.0 0.0 0.0 0.0 2.0 8.0 13.0 8.0
MCCARTHY 3 Sk, ALASKA (505757)
Period of Record : 1/ 1/1984 to 9/38/2818
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MCCARTHY 3 =W, ALASKA
Period of Record : 1/ 1/1984 to 9/30./2018

(E05757)

iy
*
c
-2,
gt
c
a
o~
FE]
m
FE]
o~
-8
o
o
@
[
o
Jan Mar Mau Jul Sep Mo
Feb Apr Jun AUg Oct Dec
Day of Year o
Reaional
[ Average Total Monthlu Precipitation ] Clirvate
Centar
Gulkana Period of Record Monthly Climate Summary
Period of Record: 9/ 1/1949 to 9/30/2010
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov  Dec Annua
Average Max.
Temperature (F) 25 142 279 423 557 657 685 648 539 352 14.1 5.1 375
Average Min.
Temperature (F) -140 -6.8 1.7 198 329 423 463 423 331 186 -14 -10.7 17.0
Average Total
Precipitation (in.) 0.5 0.5 0.3 0.2 0.6 1.4 1.8 1.6 1.5 1.0 0.7 0.8 11.0
Average Total
Snow Fall (in.) 7.1 7.6 5.0 2.6 0.5 0.0 0.0 0.1 1.1 8.0 8.9 10.3 51.2
Average Snow
Depth (in.) 140 16.0 14.0 5.0 0.0 0.0 0.0 0.0 0.0 2.0 6.0 11.0 6.0
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GULEAMA FAARSAMOS, ALASKA (503465)
Period of Record : 9 1/1949 to 9/38/2818
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GULKEANA FARASAMOS, ALASKA (503465)
FPeriod of Record : 97 1/1949 to 9/38/2810
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Yakutat Period of Record Monthly Climate Summary
Period of Record: 9/ 1/1949 to 9/30/2010

Jan Feb Mar Apr  May Jun  Jul Aug Sep Oct Nov Dec Annual
Average Max.
Temperature (F) 31.7 355 38.4 444 509 56,5 598 60.2 55,5 47.3 38.4 33.8 46.0
Average Min.
Temperature (F) 18.9 21.8 23.3 293 36,5 438 481 46.8 41.3 345 26.3 22.4 32.7
Average Total
Precipitation (in.) 11.4 10.3 10.2 8.9 8.7 6.0 8.1 12.1 18.4 20.9 14.8 14.5 144.1
Average Total
Snow Fall (in.) 35.1 34.9 36.8 15.1 1.0 0.0 0.0 0.0 0.0 4.8 21.1 35.7 184.5
Average Snow
Depth (in.) 14.0 16.0 20.0 11.0 1.0 0.0 0.0 0.0 0.0 0.0 3.0 9.0 6.0
YAKUTAT WE AIRPORT, ALASKA (509941}
Period of Record : 9/ 1/1949 to 9538720818
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Precipitation {in.}

YAKUTAT WB HIRFPORT, ALASKA (509941)
FPeriod of Record : 9 151949 to 9/38/72818
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Appendix B: 2009 Extremes at Long-term CAKN Sites

Daily summary stats retrieved from:

http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?ak5778

Monthly summary stats retrieved from:

http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?ak5778

McKinley Park - 2009 Records — 85 years

Record High Temperatures °F 46, 47 Jan 15, 17
83, 88 July 8,9
83 July 14
69, 64 Sep 6, 8
57, 59, 59 Oct 11-13
. Record Low Temperatures °F -26, -24 Mar 18,19
32 Aug 2
25 Aug 20
-28, -29 Nov 18, 19
Record High Precipitation — In 1.23 Aug 31
Warmest July*** on record 59.1 July

*** \Warmest July since digital records ave been kept 1949-present, but the monthly mean in July 1927 was 60°F

Talkeetna — 2009 Records — 59 years

Record High Temperatures °F 42 Jan 16
67, 68, 67 May 1-3
81 May 26
81 June 10
89 July 7
59 Oct 12
49 Dec 3
Record Low temperatures °F 34 June 25
37 Aug 2
Cantwell — 2009 records — 26 years
Record High Temperatures °F 42,44 Jan 15-16
39 Jan 18
78, 78, 83, 85 Jul 5-8
82 Jul 12
Record Low temperatures °F -39 Jan 1
-36 Jan 4
-40, -43, -44, -42, - Jan 7-11
42, -39
-26 Mar 8
18, 18 May 17 -18
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http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?ak5778
http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?ak5778

Eagle — 2009 Records -54 years

Record High Temperatures °F 46, 40 Jan 17, 18
Record Precipitation — In. 1.36 June 27
Driest July on Record 0.32 July
McCarthy 2009 Records — 24 years of data
Record high Temperatures °F 35 Jan 14
67, 69 May 2,3
76, 81, 81, 80 June 1-4
81, 80, 83, 82 June 8-11
85, 83, 85, 88 July 5- 8
86 July 13
82, 86, 82 July 29-30
71,70 Sept 6-7
50 Oct 13
Record Low Temperatures °F -48 Jan 1
-45, -49 Jan 6-7
-27 Jan 10
-20, -20 Mar 18, 19
28 June 24
14 Sept 29
Warmest July on record °F 60.1 July
Driest July on Record In. 0.22 July
Snowiest March in. 15.4 2009
Yakutat 2009 records — 61 years of data
Record High temperatures °F: | 71 May 2
84,85 July 6, 7
Record Low temperatures °F | 35 June 24
38 Aug 3
Record precipitation — Inches | 7.44 Jan 18
4.81 Aug 16
Driest May on Record In. 2.58 May Total Precip

Gulkana 2009 records — 59 years of data

Record High temperatures °F 48, 47, 40 Jan 15-17
68, 68, 69, 69 Apr 30 - May 3
Warmest July on Record 61.4 July Mean
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Date
mm/yyyy
Jan-09
Feb-09
Mar-09
Apr-09
May-09
Jun-09
Jul-09
Aug-09
Sep-09
Oct-09
Nov-09
Dec-09

Appendix C: CAKN 2009 Climate Station Monthly Data

Solar
Radiation
ly

Total
151
577
7674
17842
22436
23849
23647
11844
8189
2803
255
101

Mean
Wind

Speed

mph

Ave.

Rl R R R R Rr|[R[NINN R R

Coal Creek Alaska

Mean Maximum Average Air Average Soil
Wind : 9 Temperature - 4
S Wind Gust Temperature
Direction Inches
Deg mph Deg F Deg F
Ave. Max. Ave. | Max. | Min. |Ave. | Max. | Min.
99 14 -18 48 -58 21 29 17
39 10 1 34 -38 19 20 18
217 15 -2 34 -35 18 20 17
224 10 30 71 -13 22 27 18
215 93 48 76 24 29 30 27
224 10 58 84 34 30 31 30
230 10 63 89 36 31 31 31
212 10 51 81 31 31 32 31
210 9 43 69 15 32 32 31
207 27 49 4 31 31 31
188 -4 29 -34 31 31 31
205 25 -2 31 -37 27 31 24
Station Coal Creek Rlaska L gPH .
Ei;‘iﬁfﬁe f23*127'5;5"[{}: N i3
Elevation : 270 ft. e 4.1
Elemsnt : Mean Wind Speed 19 - 28
5 - 32
32 - 39
39 - 47
7+
W E
Start Date: Jan. 1, 2009 Sub-interval Windows
End Date: Dec. 31, 2009 Start End
{ of Days : 385 of 365 Date: Jan. O1l0ec. 3

{ cbs:iposs:

2664 of 2760

© Western Fegional Climate Center

Homr: Q0

23

41

Average Relative

Ave.

67
74
66
58
52
58
55
77
80
80
80
77

Humidity

%
Max.
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94
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100
100
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98
91
93

Min.

37
43
26
14

9
17
17
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30
19
67
51

Snow
Depth

in

Ave.
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Date
mm/yyyy
01/2009
02/2009
03/2009
04/2009
05/2009
06/2009
07/2009
08/2009
09/2009
10/2009
11/2009
12/2009

Solar
Radiation
ly
Total
367.5
1325.0
5771.0
9170.0
12569.0
13077.0
14661.0
7887.0
4858.0
2291.0
338.3
116.9

Upper Charley River Alaska

Average Relative

Mean Mean Maximum Average Air Average Soll
Wind Wind Wind Tem egrature Temperature
Speed | Direction Gust P — 4 Inches
mph Deg mph Deg F Deg F
Ave. Ave. Max. Ave. |Max. |Min. |Ave. | Max. | Min.
m m m -7.2 139.0  -340 |m m m
m m m -1.7 125.0 | -31.0 |m m m
m m m -0.9 1320  -29.0 |m m m
m m m 25.0 /580 | -1.0 |m m m
m m m 4231630230 m | m m
m m m 499|710 | 350 m m m
5.3 181.8 29.0 565/76.0 380 m | m m
m m m 46.3|/73.0| 310 m m m
4.5 20.5 20.0 379600 190 m | m m
5.7 22.2 27.0 240390 60 m m m
4.3 19.2 25.0 1.8 |24.0 | -16.0 |fm | m m
5.0 41.2 24.0 87 /330 -160 m | m m
The station was repaired twice for bear damage in 2009.
Station : Upper Charley Riwver &laska MPH
Latitude : 64° 31" 00" W 1.3 - 4
Longitnds : 143° 12' 02" W 4-8
Elevation : 3654 ft. 12w SIR
Elemesnt : Mean Wind Speed 19 - 25

Start Date: Jan. 1, 2009

End Date: Dec. 31, 2009 Start End
{ of Days : 365 of 365 S Date: Jan. 01D0ec. 3
{ obs:poss: B261 of 2760 Hour: 4] 23

© Western Fegional Climate Center

Sub—interval Windows

42

Humidity
%

Ave. Max.
m m
m m
m m
m m
m m
m m

57.0 99.0
m m

66.0 | 100.0

87.7 | 100.0

87.4 97.0

83.6 96.0

Snow
Depth

Min.

©/ 3/ 3/ 3/ 3|3|3

2

40.0
40.0
74.0
12.5

Ave.
16.1
16.4
15.0
16.4
6.8
0.0
0.0
0.0
24
31
7.4
9.9



Eielson Visitor Center Alaska

S(_)Ia_r I\\;lV(Tr?cr; Me_an Wind M_aximum Average Air Average _R_elative
Radiation Speed Direction Wind Gust Temperature Humidity
Date ly mph Deg mph Deg F %

mm/yyyy Total Ave. Ave. Max. Ave. | Max. | Min. | Ave. Max. Min.
01/2009 542 8 334 48 11 46 -25 55 99 9
02/2009 2375 6 295 31 13 36 -27 62 98 11
03/2009 7095 6 292 43 10 37 -33 66 100 12
04/2009 12713 5 341 30 27 55 0 59 99 11
05/2009 14671 5 225 23 40 59 22 61 100 14
06/2009 12465 5 211 27 46 62 33 71 100 23
07/2009 14526 7 135 32 56 73 40 57 100 25
08/2009 8833 4 205 20 45 68 32 78 100 22
09/2009 7311 4 314 22 40 60 18 69 100 31
10/2009 3406 6 359 36 32 56 6 70 100 27
11/2009 958 5 310 41 11 37 -14 68 96 27
12/2009 254 8 350 77 25 49 -28 51 98 m

Station | g}oeéslo?“‘i&sitor Center Alaska g Ly

e e S D

Elemsnt  : Mean Wind Speed 18 - 75

Start Date: Jan. 1, 2009 Sub-interval Windows
End Date: Dec. 31, 2009 Start End
{ of Days : 365 of 365 S Date: Jan. O10ec. 3

{ cbs:poss: 2663 of 2760 Hour: 00 23

@ Yestern Regional Climate Center
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Date
mm/yyyy
01/2009
02/2009
03/2009
04/2009
05/2009
06/2009
07/2009
08/2009
09/2009
10/2009
11/2009
12/2009

Toklat Alaska

Solar Mean Mean | Maximum Average Air Average Solil Average Relative | Snow
Radiation Wind _vvmq Wind Tempegrature Temperature — 4 Hgmidity Depth
Speed | Direction Gust Inches
ly mph Deg mph Deg F Deg F % in
Total Ave. Ave. Max. Ave. | Max. | Min. | Ave. | Max. | Min. |Ave. Max. |Min. | Ave.
406 6 142 44 1 45| -41 24 31 20 69 97 18 8
1942 6 135 33 9 32| -32 23 27 19 67 93 36 10
6228 6 133 30 4 33| -35 26 28 25 68 97 29 18
10729 7 129 28 25 56 -7 28 34 26 64 97 19 17
13464 5 135 23 42 63 25 43 58 31 56 99 13 0
11916 5 113 24 49 66 31 51 63 41 67 99 18 0
13524 6 124 29 57 76 40 57 68 48 58 99 22 0
8413 4 142 22 47 72 29 47 64 39 75 99 19 0
5645 4 131 20 39 63 10 41 52 32 73| 100 22 0
2656 6 143 37 30 55 -3 30 42 22 76 | 100 30 1
670 5 145 35 6 38| -27 22 25 19 75 94 45 4
155 8 138 39 18 41| -30 27 28 23 66 99 6 11
Station : Toklat Alaszka 1 gF‘H .
Latitude : 63" 31' 27" W .3 -
Lon;i:ude : 150° 02 36" W N H g - ?3
Elevation : 3100 ft. 308 45 _ 14
Elsment : Mean Wind Speed 19 - 7§
28 - 32
32 - 39
30 - 47
47 +
W E
Start Date: Jan. 1, 2009 Snb-interval Windows
End Date: Dec. 31, 2002 Start End
§ of Days : 365 of 365 Date:  Jan. QlDbec. 3
{ chsiposs: 2675 of 2760 S Hour: s] 23
@ %Western Begional Climate Center
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Stampede Alaska

Solar Mean Mean | Maximum Average Air Average Solil Average Relative | Snow
Radiation Wind _vvmq Wind Tempegrature Temperature — 4 Hgmidity Depth
Speed | Direction Gust Inches
Date ly mph Deg mph Deg F Deg F % in
mm/yyyy | Total Ave. Ave. Max. Ave. | Max. | Min. | Ave. | Max. | Min. |Ave. Max. |Min. | Ave.
01/2009 153 1 201 22 -11 49 | -50 18 22 14 74 97 33 15
02/2009 616 1 200 12 4 34| -43 17 20 12 78 97 25 17
03/2009 5381 1 182 17 2 38| -42 19 21 16 70 97 28 25
04/2009 10965 2 160 10 28 64 | -10 24 32 18 62 95 17 20
05/2009 13646 2 214 11 44 70 22 43 61 32 57 97 13 1
06/2009 13193 1 157 11 52 75 30 54 66 43 65 98 18 0
07/2009 13755 1 147 12 59 82 34 61 76 49 59 97 18 0
08/2009 8576 1 142 9 49 80 24 52 69 40 75 99 13 0
09/2009 5495 1 152 8 40 68 11 42 55 32 78 98 29 0
10/2009 2434 1 166 9 27 59 -8 29 40 20 87 99 40 3
11/2009 266 1 190 15 -1 33| -37 22 26 18 81 94 49 13
12/2009 117 1 192 23 4 37| -35 21 24 18 83 97 16 11
Station : Stampede Alaska MPH
Latitude : 63° 44 52" N N H 1&3_—84
Longitude : 150° 13' 41" ¥ -
Elevation : 1300 ft. 1gi SIR
Elemesnt : Mean Wind Speed 19 - 25
25 - 32
32 - 38
39 - 47
7+
W E
Start Date: Jan. 1, 2009 Sub-interval Windows
End Date: Dec. 31, 2009 Start End
{ of Days : 365 of 365 Date: Jan. 01D0ec. 3
{ obs:poss: B702 of 2760 S Hour: i) 23
© Western Fegional Climate Center
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Date
mm/yyyy
01/2009
02/2009
03/2009
04/2009
05/2009
06/2009
07/2009
08/2009
09/2009
10/2009
11/2009
12/2009

Solar
Radiation
ly
Total
658
2404
7498
13063
15884
13994
13581
9392
6561
3330
1105
346

Dunkle Hills Alaska

Mgan Mgan Maxilmum Average Air Average Soil Average Relative

Wind qul Wind Temperature Temperature - 4 Humidity

Speed | Direction Gust Inches

mph Deg mph Deg F Deg F %

Ave. Ave. Max. Ave. | Max. |Min. | Ave. | Max. | Min. |Ave. | Max. | Min.
9 19 38 3 38 -25 26 29 21 75 100 | 31
6 10 69 7 25 -29 26 27 25 77 98 40
8 21 31 8 28 -17 24 26 20 73 99 36
6 9 32 24 42 -2 26 30 23 78 100 | 49
7 11 25 40 65 23 34 47 0 63 | 100 | 16
7 161 24 48 65 33 46 53 36 71 | 100 | 28
6 152 25 55 77 36 54 62 46 74 100 | 23
6 118 25 46 69 25 49 56 0 81 | 100 | 24
4 27 22 40 65 14 42 50 33 80 | 100 | 30
4 16 27 31 55 8 32 38 24 81 | 100 | 45
6 17 32 9 36 -20 21 26 16 79 97 45
6 13 32 16 32 -22 24 28 17 76 98 10
it ¢ pwide B Ml e
AT ik

Elsment

Start Date:

End Date:
Y of Days :
{ cbs:poss:

: Mean Wind Speed 19 - 25

@ Western Fegional Climate Center

E
Jan. 1, 2009 Snb-interval Windows
Dec. 31, 2009 Start End
365 of 365 S Date: Jan. 0lDec. 3
2659 of 2780 Hour: oQ 23
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Date
mm/yyyy
01/2009
02/2009
03/2009
04/2009
05/2009
06/2009
07/2009
08/2009
09/2009
10/2009
11/2009
12/2009

Solar

Radiation

ly

Total

223
1164
6120
11685
14894
14978
14611
9322
6280
2666

228

98

Denali Visitor Center

Mean Mean

Wind Wind Maximum Average Air

Ave Fuel Temp

Average Relative

Speed | Direction Wind Gust | Temperature Humidity
mph Deg mph Deg F Deg F %
Ave. Ave. Max. Ave. |Max. |Min. |Ave. Max. Min. | Ave. | Max.

4 173 37 -5 47 | -52 | -6 45 | -50 57 92
4 166 32 7 34 | -41 6 34 | -43 54 81
5 262 31 8 46 |-32 | 7 57 | -36 48 82
4 159 29 30 | 65 |-16 | 29 | 76 |-20 50 89
4 133 22 46 78 17 | 46 91 13 49 95
4 165 24 54 | 78 | 26 | 55 | 92 | 22 57 98
4 162 24 62 | 93 | 34 |61 97 | 27 56 98
3 153 21 50 | 82 | 22 | 49 | 86 | 15 67 93
3 163 19 42 | 74 8 40 | 77 6 70 94
4 162 22 31 64 -7 29 67 |-15 74 94
2 164 26 3 40 |-38 | O 38 | -40 75 90
3 177 23 7 43 | -32 5 41 | -35 74 92
Station : Denali Vieiteor Center Alaska MPH
Latituds : 63° 43' 56" W 1.3 -4
Longituds : 142° 54' 20" 2o
Elevation : 1800 ft. 164 4518
Elemsnt : Mean Wind Speed 19 - 28
29 - 32
32 -39
39 - 47
7+
W E
Start Date: Jan. 1, 2009 Sub-interval Windows
End Date: Dec. 31, 2009 Start End
Y of Days : 365 of 365 Date: Jan. 010ec. 3
{ chs:poss: 2733 of 2760 S Hour: ilu] 23
© Western Fegional Climate Center
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Min.

30
15
16
20
11
19
17
19
25
40
32
23

Precipitation

Total
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Date
mm/yyyy
01/2009
02/2009
03/2009
04/2009
05/2009
06/2009
07/2009
08/2009
09/2009
10/2009
11/2009
12/2009

Solar

Radiation

ly
Total
492
2171
7544
14021
16411
14956
14567
10191
7282
3249
699
187

Wonder Lake Alaska

Mean Mean

Wind Wind Maximum Average Air

Ave Fuel Temp

Average Relative

Speed | Direction Wind Gust | Temperature Humidity
mph Deg mph Deg F Deg F %
Ave. Ave. Max. Ave. |Max. |Min. |Ave. |Max. |[Min. | Ave. | Max.

4 71 56 -4 48 | -46 | -5 47 | -47 63 100
4 72 38 7 39 | -36 7 45 | -37 66 100
4 14 52 3 40 | -31 5 48 | -32 60 100
4 55 31 27 66 -9 30 81 | -10 58 100
5 1 46 43 69 18 | 47 79 17 58 100
5 355 31 51 75 33 | 55 90 32 69 100
5 21 30 60 82 36 | 62 98 36 60 100
4 8 34 49 79 27 | 50 90 25 78 100
4 46 27 40 68 9 41 77 7 76 100
4 49 26 26 56 4 26 60 2 84 100
3 82 39 1 36 | -27 1 35 | -28 68 100
3 73 31 10 45 | -33 9 43 | -34 61 100
Station : Wonder Lake Rlaska MPH
Latitude : &3° 29' 25" O N H 1.3 - 4
Longituds : 150° 52' 17" W g - ?3
Elevation : 2120 ft. 1% 45 Z 18
Element : Mean Wind Speed 19 - 25
7h - 32
32 -39
38 - 47
47 +
W E

Start Date: Jan. 1, 2009

@ Western Regional Climate Center

Jan. 010ec. 3

End Date: Dec. 31, 2002 Start
{ of Days ¢ 365 of 365 S Date:
{ chs:poss: 2757 of 2760 Homr: Qa0

Sub-interval Windows

End

23

48

Min.

19
21
24
16
11
22
24
21
32
30
39
26

Precipitation

Total
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Date
mm/yyyy
01/2009
02/2009
03/2009
04/2009
05/2009
06/2009
07/2009
08/2009
09/2009
10/2009
11/2009
12/2009

Solar

Radiation

ly
Total
256
661
5015
11141
14640
12756
12914
8315
5032
2054
439
5

Lake Minchumina Alaska

Mean Mean

Min.

45
44
25
14
13
17
19
26
33
46
58
70

Wnd | wed (UL e AvereiTen | R St
mph Deg mph Deg F Deg F %
Ave. Ave. Max. Ave. | Max. | Min. |Ave. [Max. |Min. | Ave. | Max.

4 337 36 -5 42 -44 1 32 |-32 | 71 98
2 277 25 1 34 -41 7 23 | -20 | 79 97
5 53 36 7 31 -21 | 18 | 24 -3 64 95
3 8 24 33 71 -5 32 | 81 | 20 58 98
3 339 22 50 82 27 52 1 95 | 21 53 100
3 254 20 58 81 38 58 | 93 | 34 65 100
2 291 27 66 93 43 65 | 96 | 39 58 100
3 294 21 53 78 34 |52 | 79 | 29 75 100
3 1 25 45 73 20 44 | 73 | 16 79 100
4 21 22 31 50 10 | 30 54 7 85 100
3 350 29 1 26 -30 3 25 |-25 | 82 98
1 328 30 -1 30 -34 8 24 | -8 87 100

iiiiﬁgﬁ- é.;k;lr—li;lcggumina Alaska H 1.2Pﬂ .

S e B

Elemsnt : Mean Wind Speed 10 - 25

Start Date: Jan. 1, 2002

© Western Fegional Climate Center

Sub-interval Windows

End Date: Dec. 31, 2009 Start End
{ of Days : 365 of 365 S Date: Jan. 0lDec. 3
{ cbhs:poss: 2730 of 2760 Hour: 06 23

49

Precipitation

in

Total

Ol O O k| hM~lO M P OO O



Date
mm/yyyy
01/2008
02/2008
03/2008
04/2008
05/2008
06/2008
07/2008
08/2008
09/2008
10/2008
11/2008
12/2008

Solar
Radiation
ly
Total
703
1458
6974
10818
15341
14689
11614
9183
4709
1818
614
90

Tana Knob Alaska

Mean Mean |Maximum Average Air Average Soll
Wind Wind Wind Tem egrature Temperature - 4
Speed | Direction Gust P Inches
mph Deg mph Deg F Deg F
Ave. Ave. Max. Ave. | Max. |Min. | Ave. | Max. | Min. |Ave.
5 30 51 11 35 -19 31 31 31 79
6 113 47 17 40 -23 31 31 30 84
5 74 42 21 36 7 31 31 31 74
6 94 37 28 47 10 31 31 30 66
5 49 37 38 51 25 31 31 31 63
4 172 20 43 59 32 41 56 31 68
4 167 23 46 63 36 49 57 43 75
3 155 14 45 55 38 48 53 43 80
4 122 22 41 51 31 41 48 35 76
4 61 45 24 38 0 33 35 0 87
5 80 44 20 32 -4 32 33 32 81
3 33 24 20 33 0 32 32 32 92
Station : Tana Enob &lazka MPH
Latitude : 60° 54' 29" W 1.3 - 4
Longituds : 142° 41° 52" W g - ?3
Elevation : 3450 Ef. 183 45218
Elsment : [Mean ¥Wind Speed 19 - 2§
25 - 32
32 -39
39— 47
47 +
W E
Start Date: Jan. 1, 2002 Sub-interval Windows
End Date: Dec. 31, 2002 Start End
{ of Days : 366 of 366 Date: Jan. 010ec. 3
{ obs:poss: 7776 of 2724 S Hour: s} 23

@ Western Begional Climate Center

50

%

Max.

100
100
100
100
100
100
100
100
100
100
100
100

Average Relative
Humidity

Min.

26
20
34
30
27
20
13
37
43
50
30
63

Snow
Depth

in

Ave.



Date
mm/yyyy
01/2009
02/2009
03/2009
04/2009
05/2009
06/2009
07/2009
08/2009
09/2009
10/2009
11/2009
12/2009

Solar
Radiation
ly
Total
331.8
2253.0
5568.0
10345.0
13974.0
13668.0
14160.0
7717.0
5517.0
2308.0
m

m

Chititu Alaska

Average Relative

Mean Mean | Maximum Average Air
Wind Wind Wind Tem egrature Ave Fuel Temp
Speed | Direction Gust P
mph Deg mph Deg F Deg F
Ave. Ave. Max. Ave. |Max. |Min. | Ave. [Max. Min. | Ave.
194 90.6 66.0 17.2 142.0 -20.0 |21.0  29.0 11.0 | 77.2
9.1 87.4 46.0 12.1 129.0 -14.0 |14.1 17.0 11.0 67.6
9.6 83.9 48.0 11.8 /134.0 -11.0 |13.7 /17.0 10.0 | 70.5
6.9 63.0 39.0 25.8 /50.0 | 6.0 |20.4 31.0 0.0 | 68.9
7.2 246.1 35.0 38.4 |55.0 | 26.0 |32.2 |35.0 (30.0 | 60.3
6.4 255.2 29.0 45.3 165.0 | 31.0 [35.9 |39.0 34.0|65.3
7.7 286.8 41.0 53.1 /69.0 | 39.0 40.6 |47.0 |37.0 | 59.6
7.5 129.2 47.0 44.6 |64.0 | 36.0 [41.6 |46.0 [39.0 | 80.9
8.2 101.1 44.0 40.0 |53.0 | 26.0 |37.2 |41.0 (32.0 | 72.1
7.1 90.6 45.0 30.4 |49.0 | 0.0 [32.0/33.0 |32.0| 76.3
m m m m m m m m m m
m m m m m m m m m m
Station : Chititu Ala=zka 1 gPH 4
Latitude : 61% 16" 26" N =3 =
Longituds : 142° 37' 08" W N g - ES
Elevation : 4554 ft. 15k 15 _ 13
Element : Mean Wind Speed 19 - 2§
25 - 32
32 - 33
39_- 47
7+
E

Start Date:

End Date:
4 of Days :
{ cbs:poss:

Jan. 1, 2009
Dec. 31, 2009
365 of 365

7963 of 2780
E Western Regional Climate Center

Start

Hour:

00

Sub-interval Windows

End

Dat=: Jan. 0l0ec. 3

23

51

Humidity

%
Max.
100.0
98.0

98.0
99.0
100.0
100.0
99.0
100.0
100.0
100.0
m

m

Min.
20.0
16.0
34.0
27.0
14.0
14.0
26.0
20.0
41.0
20.0
m

m

Snhow
Depth

in

Ave.

3/ 3 3 3, 3/ 3/3/3/3/ 3/ 3 3



Date
mm/yyyy
01/2009
02/2009
03/2009
04/2009
05/2009
06/2009
07/2009
08/2009
09/2009
10/2009
11/2009
12/2009

Gates Glacier Alaska

Solar Mgan Mgan Maxi_mum Average Air Average Soil
Radiation | Vind | Wind Wind Temperature Temperature - 4
Speed | Direction Gust Inches
ly mph Deg mph Deg F Deg F
Total Ave. Ave. Max. Ave. | Max. |Min. | Ave. | Max. | Min.
173 3 7 28 7 44 | -26 | 31 33 31
1663 3 314 20 13 | 28 -9 31 31
5160 3 311 25 13 | 32 -7 31 31
11278 3 317 18 26 | 51 6 31 32 31
15939 3 272 20 39 56 29 31 32 31
15267 3 275 24 46 61 32 44 62 31
14061 3 290 19 54 | 68 | 39 55 68 44
7167 2 313 18 45 64 37 48 64 42
6356 3 306 20 40 | 54 | 25 | 41 52 33
2744 3 314 28 32 | 50 8 32 38 0
830 4 321 30 15 | 36 | -13 | 30 33 0
544 3 319 55 23 | 36 0 30 35 7
LEm | ESR G Mok ot
e !

El=ment : HMean ¥Wind Spesd 19

W E
Start Date: Jan. 1, 2009 Sub-interval Windows

End Date: Dec. 31, 2009 Start End
{ of Days : 365 of 365 S Date: Jan. 010ec. 3
{ cbs:poss: 2392 of 2760 Hour: 0e 23

@ Western Fegional Climate Center

52

Average Relative

Ave.

81
82
83
70
60
63
54
79
68
78
76
66

Humidity

%

Max.

100
98
100
98
100
100
92
100
100
100
100
100

Min.

22
32
44
29
21
12
24
17
35
31
28

Snow
Depth
in
Ave.
51
78
80
75
43

10

16
29



Tebay Alaska

Solar M(?an Mgan Maximum Average Air Average Soil Average Relative Snow
Radiation Wind Wmd Wind Gust | Temperature Temperature - 4 Humidity Depth
Speed | Direction Inches
Date ly mph Deg mph Deg F Deg F % in
mm/yyyy Total Ave. Ave. Max. Ave. Max. | Min. | Ave. | Max. |Min. | Ave. | Max. | Min. | Ave.
01/2009 127 3 63 13 3 42 -34 m m m 81 100 54 37
02/2009 598 2 81 12 9 30 -17 m m m 83 99 44 52
03/2009 5909 3 98 22 16 34 -17 m m m 72 100 35 53
04/2009 12155 2 183 17 30 52 0 m m m 73 100 33 42
05/2009 | 15328 3 231 11 43 | 66 | 27 m m m 64 | 100 14 4
06/2009 4421 3 244 9 54 | 72 | 32 m m m 60 100 17 1
07/2009 m m m m m m m m m m m m m m
08/2009 5286 2 252 10 49 | 64 6 m m m 89 99 29 4
09/2009 5697 1 210 9 43 | 65 | 21 m m m 85 99 36 4
10/2009 2455 1 105 11 34 | 53 | 14 m m m 88 100 | 43 4
11/2009 312 2 88 10 13 | 37 | -17 ' m m m 85 98 50 14
12/2009 49 0 19 10 13 34 -14 m m m 92 99 82 32
statior, : Iehay Mlaska po T
e B £oh

Element : Mean Wind Speed 19 - 25

W E
Start Date: Jan. 1, 2009 Sub-interval Windows

End Date: Dec. 31, 2009 Start End
{ of Days : 365 of 365 S Date:  Jan, ©lDec. 3
{ cbs:poss: 7306 of B7E0 Hour: Jilu] 23

@ Yestern Regional Climate Center

53



Chicken Creek Alaska

Solar Mean | Mean | Maximum Average Air Average Soll Average Relative | Snow
Radiation Wind .Wim.j Wind Tempegrature Temperature - 4 Hgmidity Depth
Speed | Direction Gust Inches
Date ly mph Deg mph Deg F Deg F % in
mm/yyyy | Total Ave. Ave. Max. Ave. | Max. | Min. | Ave. | Max. | Min. |Ave. | Max. | Min. | Ave.
01/2009 422 3 78 45 4 43 -33 18 20 14 75 100 24 6
02/2009 3144 4 65 29 10 34 -23 18 20 18 60 92 8 7
03/2009 7045 4 76 43 6 37 -20 16 18 14 67 99 24 3
04/2009 13185 3 76 22 24 50 1 18 28 15 60 97 23 2
05/2009 15569 5 41 27 37 52 22 29 31 26 59 100 15 0
06/2009 14937 6 349 25 44 63 29 31 33 30 62 100 13 0
07/2009 14658 6 357 27 52 69 38 37 39 33 54 100 23 0
08/2009 8363 5 37 26 44 66 32 37 38 36 73 100 16 0
09/2009 6455 4 47 22 38 53 19 35 36 32 63 100 25 0
10/2009 2863 3 88 23 27 52 -1 32 32 30 77 100 22 1
11/2009 810 3 67 40 8 25 -19 25 30 23 73 97 33 1
12/2009 417 3 52 39 21 39 -3 22 23 19 55 95 23 2
Station : Chicken Creek Alaska L gPH .
Latituds : 62° 07" 27" N 3 -
Longitude : 141° 50' 43" W N H g - ?3
Elevation : 5240 ft. 182 458 C 14
Elemznt : Mean Wind Speed 19 - 25
25 - 32
32 - 39
39 - 47
47 +
W E
Start Date: Jan. 1, 2009 Sub-interval Windows
End Date: Dec. 31, 2009 Start End
Y of Days @ 365 of 365 Date:  Jan. (lDec. 3
{ cbs:poss: 2755 of 2760 S Hour: o] 23
@ Western Fegional Climate Center

54



Date
mm/yyyy
01/2009
02/2009
03/2009
04/2009
05/2009
06/2009
07/2009
08/2009
09/2009
10/2009
11/2009
12/2009

Solar

Radiation

ly
Total
213
945
4747
12347
16505
17357
16188
8840
7457
2998
432
189

May Creek Alaska

Mean Mean

: : Maximum Average Air Average Relative
wind .Wm.d Wind Gust Temperature Ave Fuel Temp Humidity
Speed | Direction

mph Deg mph Deg F Deg F %

Ave. Ave. Max. Ave. | Max. | Min. |Ave. Max. Min. | Ave. | Max. | Min.
0 201 23 0 47 -49 2 32 |-48 | 80 99 33
0 177 79 5 36 27 |12 | 27 | -8 78 96 35
0 201 24 14 46 -28 |15 | 29 |-11 | 65 97 25
2 167 19 35 69 -3 33 | 78 | 12 59 98 19
2 226 26 48 77 24 | 51 | 96 | 22 54 98 11
2 226 17 55 83 26 | 60 100 | 25 | 58 99 11
2 218 21 62 89 31 | 66 109 | 30 | 57 99 20
1 199 17 52 84 29 | 53 101 | 29 81 100 13
1 188 21 42 72 11 |42 | 75 |10 | 78 99 30
1 175 37 31 63 -8 30 | 65 |-10 | 88 99 35
1 174 16 4 33 -37 7 33 |-25 | 84 99 45
0 160 15 4 36 -27 | 10 | 28 | -12 | 87 99 56

Station : May Creek Alaska lgPH4
e LIS, N i
Elevation : 1600 £t. &% 4518
Element : Mean Wind Speed 19 - 2§
25 - 32
32 - 39
30 - 47

47 +

W E

Start Date: Jan. 1, 2009

End Date: Dec. 31, 2003
{# of Days : 365 of 365 S Date:
{ obs:poss: 2753 of 2780 Hour:
© Western Fegional Climate Center

Start

Jan., 010ec. 3

i)

Sub—interval Windows

End

23

55

Snow
Depth

in

Ave.

©o/lo/ 33 3|o|lo|lo|3|3|3|3

Precipitation

0.51
0.92
0.24
3.30
0.14



Date
mm/yyyy
01/2009
02/2009
03/2009
04/2009
05/2009
06/2009
07/2009
08/2009
09/2009
10/2009
11/2009
12/2009

Solar

Radiation

ly
Total
227
1227
4752
14761
17546
17208
17431
6833
7597
2911
157
34

Chisana Alaska

Mean Mean

Min.

16
19
14
14

14
10
19
32
51
44

: : Maximum Average Air Average Relative
wind .Wm.d Wind Gust Temperature Ave Fuel Temp Humidity
Speed | Direction

mph Deg mph Deg F Deg F %
Ave. Ave. Max. Ave. | Max. | Min. |Ave. |Max. Min.  Ave. | Max.

1 133 36 -7 53 -53 2 32 | -27 62 100

1 186 19 -3 44 -39 2 25 |-18 60 100

1 163 19 4 43 -36 4 19 | -18 50 100

2 151 18 27 68 -16 24 70 7 49 100

2 190 21 43 68 16 44 | 79 11 56 100

2 151 31 52 80 21 52 92 17 57 100

2 173 22 59 85 24 59 | 97 21 50 100

2 164 21 51 84 27 51 | 94 | 23 66 100

1 126 19 37 67 5 38 | 78 1 69 100

1 125 8 21 56 -20 21 67 | -24 82 100

1 126 13 -5 26 -38 -6 25 |-35 | 72 95

0 92 19 0 33 -27 -3 25 | -29 | 76 93

Station : Chi=zana Alaska L gPH .
Latitude : 62° 0B' 00" M 3 -
Longitude : 142° 05 00" W N g - ?3
Elevation : 3312 ft. B 458 C 14
Element : Mean Wind Speed 10 - 25
28 - 32
32 - 39
39 - 47
47 +
W E
Start Date: Jan. 1, 2009 Sub-interval Windows
End Date: Dec. 31, 2009 Start End
Y of Days @ 365 of 365 Date:  Jan. (lDec. 3
{ chs:poss: 2177 of 8760 S Hour: o] 23
@ Western Fegional Climate Center

56

Snow
Depth

in

Ave.

N o/, 3 3|3 3 w

Precipitation

in
Total
0.00
0.00
0.00
0.00
1.56
2.84
0.49
1.45
0.25
0.00
0.00
0.00



Date
mm/yyyy
01/2009
02/2009
03/2009
04/2009
05/2009
06/2009
07/2009
08/2009
09/2009
10/2009
11/2009
12/2009

Klawasi Alaska

Mean Mean

Average Relative

Solar : : Maximum Average Air
Radiation Wind .qu Wind Gust Temperature Ave Fuel Temp
Speed | Direction
ly mph Deg mph Deg F Deg F
Total Ave. Ave. Max. Ave. | Max. | Min. |Ave. [Max. |Min. | Ave.
403 8 142 69 2 48 -33 0 44 | -38 20
2937 6 101 55 9 36 -15 6 34 | -20 | 38
6597 7 124 51 12 36 -13 10 3 | -20 | 34
12837 8 141 50 31 60 4 30 66 -3 50
18029 8 164 39 45 68 26 46 | 77 | 21 49
16328 9 176 36 51 75 33 52 | 83 | 28 58
16568 10 164 43 60 81 42 60 | 87 | 37 52
10159 9 154 54 50 73 32 50 81 24 71
7410 8 155 45 43 64 21 43 74 15 67
3430 6 135 56 31 64 1 30 | 67 76
971 7 136 65 10 37 -18 | 21 29 4 73
548 7 128 74 17 40 -14 | 17 33 -1 70
Station  : I’-’.lﬁa'.-;asi Alaska . gPﬂ .
e S N i
Elevation : 3100 ft. 243 15 _ 18
Element : Mean Wind Speed 19 - 25
28 - 32
32 -39
38 - 47
7T+
W E
Start Date: Jan. 1, 2009 Sub-interval Windows
End Date: Dec. 31, 2009 Start End
{ of Days : 365 of 365 S Date:  Jan, ©lDec. 3
{ cbs:poss: B6E3 of B7E0 Hour: Jilu] 23
@ Yestern Regional Climate Center

57

Humidity

%

Max.

100
100
100
100
100
100
100
100
89
89
88
89

Min.

16
14
24
18
31
38
27
25

Precipitation

in
Total
0.00
0.10
0.00
0.00
1.48
1.36
0.97
4.18
0.60
0.00
0.00
0.00



Date
mm/yyyy
01/2009
02/2009
03/2009
04/2009
05/2009
06/2009
07/2009
08/2009
09/2009
10/2009
11/2009
12/2009

Solar

Radiation

ly
Total
553.3
2479
4570
7590
9369
8553
7710
4965
3177
1977
708.6
435.9

Mean Mean Maximum Average Air
Wind Wind . 9 Ave Fuel Temp
S Wind Gust Temperature
Speed | Direction
mph Deg mph Deg F Deg F
Ave. Ave. Max. Ave. | Max. | Min. |Ave. |Max. |Min. | Ave.
8 137 193 27 45 -2 27 41 -4 87
4 142 184 24 39 -3 24 33 3 82
7 141 186 30 44 -2 29 33 10 78
5 113 184 35 53 2 35 64 18 83
4 34 178 46 65 28 49 81 25 81
4 30 182 49 65 33 52 81 30 86
5 48 190 52 68 38 55 85 36 88
4 54 183 49 63 35 51 79 33 94
7 151 195 47 62 27 47 75 22 94
5 137 185 43 56 28 41 62 19 91
7 141 198 32 50 8 31 51 -5 90
5 153 180 28 43 3 27 40 5 97
Station : Bering Glacier &laska HPH
Latituds : 60° 07 07" W N 1&3_—84
Longitude : 143" 17" 00" ¥ & i3
Elevation : 75 ft. 243 15 _ 18
Element : Mean Wind Speed 19 - 25
28 - 32
32 -39
38 - 47
7T+
W E
Start Date: Jan. 1, 2009 Sub-interval Windows
End Date: Dec. 31, 2009 Start End
{ of Days : 365 of 365 Date:  Jan, ©lDec. 3
{ cbs:poss: B740 of B7E0 S Hour: Jilu] 23

Bering Glacier Alaska

Average Relative

@ Yestern Regional Climate Center
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Humidity

%

Max.

100
100
100
100
100
100
100
100
100
100
100
100

Min.

39
28
28
21
20
46
45
55
50
26
53
61

Precipitation

3.46
1.49
3.31
7.47
19.22
17.96
10.02



Appendix D: Worldwide Significant Climate Anomalies and Events 2009

(The following figures are excerpts from NOAA’s 2009 Annual Climate Summary and NASA’s Goddard Institute for Space Studies

2009 global temperature report. The links are provided below each individual figure).

Alaska

-
Hadits second - orth America Snow Cover Extgnt

warmest Ul Thjrg |argest Qctobs? snow coverextent on recoro.
bahind 2004,
on record. Canada

Atornado claimed the lives of three people in

Ontario, These wefe the first tornado-related fatalities

in Canada since 1985 (Jul). \

4
/ UsA

Arctic Sea Ice
Third Igwest extent on recgrd in September,
behind, 2007 and 2008.-September 1996 was
the lastyear that-had above-average sea ice
extent.

United Kingdom
U.K. mean temperature during

storm brought heavy snow to parts of
UK. (Feb). This was Britain's worst

winter 2008/2009 was 3.2°C, its coldest~
winter since 1996/1997. An extratropical

Scotfand
Received twice.its.average August rainfall.
Tied-with 1885 asthe wetlest August since
natigralirecords - Ceptral Europe e
'\, began in 1914, Heavy rain triggered floods, causing
central Europe's worst naturak-disaster]
since the 2002 floods (Jun),

Turkey

Morthwestern Turkey re;

' Record floods on the Red River in -
the northem Plains region (Mar). Wettest
Qctober sinca records began 115 years.|
ago. Below average tomado season -
after record activity in 2008.

,-Hurncane Ida (Nov)

snowstorm since February 1981)

=Y

Spairy&-Erance
Exiratropical Storm Klaus

Hurricane Rick {Oct)

“Maximum winds - 165 km/hr.

(equivalent to a category 3

= @~ heaviest rainfall in-80 y
a 48-hour period (Sep)

Experieniced its worst mudslide in

mare than a decade, when @ inches

of raip fellin-a‘3-hr period in Sicily (Oct).

Maximurm winds - 285 km/hr.

huiiricane) was responsible for 30

The second-most intense -
Eastern North Pacific hurricane
on record, behind Linda of

Produced deadly floods and landslides that
claimed 192 lives and left over 14,000 people
affected in El Salvador.

1897, and the strongest
hurricane to form in Octaber

 exeeptional

drought.conditigh
55:?“ ' Guaterfiafa

Atlantic Hurricane Season
Below average activity:
9 storms, 3 hurricanes.

storm that claimed 88lives,

fatalities (Jan). This was the worst starm
to hit the region since a December 1989

East Africa
Drought led 1o massive food

since reliable records began

Eastern North Pacific Hurricane
Season

Near average activity:

20 storms, & hurricanes.

/
Hurnéane Andres (Jufy
Maximum winds - 130 km/hr.
Andres was Eastern North

ENSO in 1970.
La Nifia conditions transitioned into a warm phase ENSO
{El Nifig) in June.

Peru

Significant
Climate Anomalies
and Events in 2009

Pacific's latest arrival of a nameri-
storm since reliable records began,

Torrential rainfall

Drought decreasad harvests
by up to 50 percent. 400,000
familigs were'affected (Sep).

e ~=Colombia
Copious rainfall triggered widespread

2,500 families were afiected (Feb)

Brazil

Torrential downpours caused floods

and mudslides, affecting over
186,000 residents. This region

flopds. across western Colombia. Nearly

shortages. |n Kenya: the
as sible for

e
Burkina Edse. -—;i‘&“;
Heavy rain and flopds affected
150,000 people’ 263 mm of rain
fell in a 12-hour period, breaking
a record last set 80 years ago (Sep)

Zambia & Ngmibia
Torrential raiftprompted the

overflow of rivers, flooding homes North In
and cropland. Nearly-1 million pecple Below av
were affected, The Zambezi River, 4 storms

reached its highest level sinctaﬂalﬁs

fell over Peru's. &

experiencad its worst deluge in over (Mar & Apr).

Heavy rainfall caused a devastating
landslide in northern Argentina,
destroying over 300 homes and
gffecting nearly 20,000 people (Feb)

southeastem region | 20-years {Apr)
of Puna, resulting in
a deadly landslide (Mar):
Global Tropical Cyclone Activity |
Afgentina Below average activity:

82 storms
35 hurricanesftyphoons/cyclones
17 ‘major’ hurricanesftyphoonsicyclones

Tropical Cyclone Fanele (J
Maximum winds - 185 km/hr
Brought heavy rain and and sfro}
winds to Madagascar. Affected r|
28,000 people

Antarctic Ozone hole - 24 million km? at its peak
in mid-September. Fifteenth largest on record since
satellite records began in 1979,

http://www.ncdc.noaa.gov/sotc/get-file.php?report=global &file=significant-extremes&year=2009&month=13&ext=qif
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http://www.ncdc.noaa.gov/sotc/get-file.php?report=global&file=significant-extremes&year=2009&month=13&ext=gif
http://www.ncdc.noaa.gov/sotc/get-file.php?report=global&file=significant-extremes&year=2009&month=13&ext=gif

Temperature Anomalies Jan-Dec 2009

(with respect to a 1971-2000 base period)
National Climatic Data Center/NESDIS/NOAA
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Precipitation Anomalies Jan-Dec 2009

(with respect to a 1961-1990 base period)
National Climatic Data Center/NESDIS/NOAA
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Preliminary Significant U.S. Weather and
Climate Events for 2009
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2009: Second Warmest Year on Record; End of Warmest Decade

Annual J-D 2000-2009 L—OTI(°C) Anomaly vs 1951—1980

Global Land—Ocean Temperature Index
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Graphs and figure courtesy of NASA Goddard Institute for Space Studies
http://www.giss.nasa.gov/research/news/20100121/

63


http://www.giss.nasa.gov/research/news/20100121/

